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Abstract. This paper presents a part of research on water consumption and its sources of 
coverage, research conducted under premountain area of Transylvania, in Tureni, Cluj county, 
between 2006 - 2008, at the soybean crop. Research has revealed that water consumption is different 
from year to year, in report primarily to the evolution of rainfall. In the specific area of premountain 
Transylvania, was highlighted the need to supplement the irrigation water needs in years of poor 
rainfall regime. 
 




The study of thermal evolution and rainfall in the area's environmental premountain 
conditions of Transylvania (Tureni, Cluj County), revealed a worrying increase in the deficit 
of moisture, along with recording superior multiannual thermal values (Colcear, 2011). 
It also demonstrated that to achieve high levels of soy production in culture is 
absolutely necessary to maintain a good water supply throughout the growing season (Botzan, 
1972; Nagy, 1982; Luca and Nagy, 1999, Muresan et al., 2002; Luca et al., 2008). 
Water from precipitation was found in all three experimental years, 2006, 2007 and 
2008, to not be sufficient in relation to your needs for consumption for soyabean crop. 
It is obvious that moisture deficit higher in 2007 and 2008, and some lower limits in 
2006, has adversely affected production levels in soy beans. 
As in an analysis of experimental results, prompted the intervention of irrigation factor 
of significant production increases in comparison with non-irrigated variants in all varieties 
investigated. The idea of the introducing and maintaining irrigation opportunity, where 
possible, in terms of premountain areas Transylvania is obvious, the arguments accumulated 
in three years of experiments, 2006-2008, confirming previous ones. 
To determine water consumption we opted for using soil water balance, because as 
research results from other authors is more easy and accurate than the measurements. 
  
MATERIALS AND METHODS  
 
Experiences underlying this paper were placed in an experimental field of Tureni city, 
Cluj county, near Turda Gorges in the premountain Transylvania area. 
The biological material used was represented by three early varieties, created at SCA 
Turda, adapted to the specific culture area, varieties Diamant, Perla and Agat. 
Diamant variety, created at SCDA Turda, was approved in 1987. Diamant variety has 
erect stems, semicompact bush, semidetermined growth. Plant height is 79 cm, with limits of 
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variation between 67 and 93 cm and average height of first basal pod insertion of 15 cm. 
Diamant variety has an average vegetation period of 122 days.  
This variety has remarkable qualities and good quality, containing 38.4% protein on 
average and 20.6% fat. 
Perla variety, created also at SCDA Turda, was approved in 1994. This variety is 
characterized by compact shrub, erect stems and semidetermined growth. Plant height 
averages 77 cm, with limits of variation between 70-80 cm, very close to the height of the 
variety Diamant, fits in the group with medium-sized varieties. Average insertion height is 12 
cm, basal pods varying between 10-13 cm. 
Characteristics of quality of the variety Perla are slightly better than the Diamond, 
with an average of 40.3% protein and fat on average 21%. 
Agat variety, approved in 1998, created at SCDA Turda. This is the first Romanian 
variety with high insertion of basal pods, characteristic that avoids losses directly from the 
combine harvesting. 
Agate variety is characterized by compact shrub, and semidetermined growth. Unlike 
Diamant and Perla varieties that have a medium size, this variety has high waist, with an 
average height of 107 cm, with variation between 101-118 cm. Average insertion height is 21 
cm basal pods, far superior to other varieties.  
Quality indices for Perla variety are close to other species studied with the 39.3% 
protein and fat content of 19.8% on average. 
The methodology used to calculate water consumption was the soil water balance. To 
determine the actual water consumption has been established with precision ground water 
reserve at the beginning and end of growing season, achieving strict evidence and specific 
characteristics of the quantity of water from precipitation and irrigation. 
  
RESULTS AND DISCUSSIONS 
 
Total water consumption recorded during the growing season was 4168 m3/ha. Daily 
consumption ranged from 9-34 m3/ha/zi. In July there was the highest daily intake of water, 
namely 34 m3/ha/day. 
For each year of experimentation has produced a chart measuring average daily water 
consumption dynamics. 
Under irrigation in 2006 recorded a total consumption during the growing season of 
5884 m3/ha. Average daily consumption recorded at between 17-52 m3/ha/day with a 
maximum consumption recorded in July 52 m3/ha/day. 
In figures 1, 2 and 3 is illustrated the diurnal average consumption growth in irrigated 
soybean crop in 2006, 2007 and 2008. 
The months of highest water consumption were in each of the three experimental 
years, 2006, 2007 and 2008, July and August. 
Consumption values were ranged from 17 m3/ha/day diurnal in April 2006 and 52 
m3/ha/day in August 2006. In the other two years, average daily consumption values were 
located in intervals 20-38 m3/ha/day (2007), and 20-42 m3/ha/day (2008). 
In Tables 1, 2 and 3 are summarized the yields obtained from three varieties of 
soybeans under irrigation and non-irrigation and time applied during the experiment, from 
2006 to 2009. 
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Fig. 1. Dynamics of daily water consuming at  irrigated soy crop, Tureni, 2006 
 
Fig. 2. Dynamics of daily water consuming at  irrigated soy crop, Tureni, 2007 
 




The water applied and yields achieved by the three soybean varieties tested, 2006 
 
Water regime Varieties  Nr. of moistens Rule irrigation m3/ha Production, 























The water applied and yields achieved by the three soybean varieties tested, 2007 
 
Water regime Varieties  Nr. of moistens Rule irrigation m3/ha  Production  























The water applied and yields achieved by the three soybean varieties tested, 2008 
 
Water Regime Varieties The number  
of watering 
Rule irrigation  
m3/ha 























It is found that in 2006 and 2008 were applied two waterings, administering to each 
700, 550 m3/ha respectively, and in 2007 was applied only one watering with 400 m3/ha. 
Productions of grains were relatively constant in the three years beyond the irrigated 
variants. 
The highest production was recorded by Diamant and Agat varieties, 3.22 t/ha in 
2007, the irrigated variants and the lowest by variety Diamant, 2.0 t/ha in 2008, in irrigated 
version. 
A rigorous analysis of how water consumption coverage was achieved and level of 
participation of different sources for water supplying the soybean crop (Tab. 4) revealed, first, 






Total sources of coverage of the needs of water, the culture of soybean, 
Tureni, 2006-2008 
 


























/ha  %  %  m
3
/ha  %  %  %  
2006  4168  32,94  67,05  5798  23,7  48,2  28,1  
2007  4686  9,19  90,81  5396  8,50  84,08  7,41  
2008  5125  13,02  86,98  5914  11,80  78,89  9,29  
2006- 08  4659  18,38  81,61  5703  14,67  70,39  14,93  
 
It is undisputed that the annual amount of precipitation remains high, although the 
trends of the reduction values are obvious. But mostly, rainy periods alternated with very 





Production gains made as a result of irrigation were generally positive significant, 
compared with yields obtained in the irrigated variants. 
Greatest degree of participation of rainfall to the total consumption of soybean crop 
was in 2008 when there were 5914 m3/ha, the lower limit recorded in 2007 and 5396 m3/ha. 
The role of irrigation water was more felt in 2006 when it covered 28.1% of total 
soybean crop. 
Moreover, on average on these three years of experimentation, irrigation water has 
returned 14.93% of total consumption. 
At non-irrigated soybean crops, rainfall had a more significant share of total water 




1. Botzan, M. (1972). Bilanţul apei în solurile irigate, Ed.Acad., Bucureşti. 
2. Colcear, I. (2011). Researches on the influence of irrigation on protein and isoflavones 
content in soybean crop, according to premontane area of Transylvania, PhD Thesis, USAMV Cluj-
Napoca. 
3. Luca, E. and Z. Nagy, 1999, Irigarea Culturilor, Editura Genesis, Cluj-Napoca. 
4. Luca, E., V. Budiu and Ana Ciotlăuş (2008). Exploatarea sistemelor de îmbunătăţiri 
funciare, Ed. Risoprint, Cluj-Napoca. 
5. Mureşan, E., C. Nagy, M. Ştefănescu and A. Sămărtinean (2002). Particularităţi ale culturii 
soiei în Transilvania.Agricultura Transilvană. Cultura plantelor de câmp. 
6. Nagy, Z. (1982). Curs de culturi irigate, At. de mat. did. I. A. Cluj-Napoca. 
